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Background 
•  Indonesia has more than ten thousands small islands those are 

distributed around the equator. 
•  Indonesia has targeted to install more than 1000 MW wind power 

plants and 10000 MW solar power plants by 2025.  
•  There are more than six telcom operators in Indonesia. 
•  There are more than 100,00 Base Transceiver Sta7ons (BTS) with 

power demands ranging from 750 W up to 10,000 W.  
•  One remote BTS usually consumes 2000 liters of diesel fuel every 

month.  
•  PT. Telkom (the biggest telcom operator) has a program to improve 

the reliability of the BTSs by using alterna7ve energy sources those 
are available locally.  

•  It is reported that energy expense has became about 30% of OPEX.  



Background 

Popula7on : 250 millions 
GDP             : 4000 USD 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Background 

•  Solar energy is the first choice as Indonesia is 
located on the equator 

•  It is expected that the use of wind power may 
reduce the system cost 

•  U7lity line or diesel power is used as the backup. 
•  Several efforts to improve reliability and 
efficiency of telcom power system such as cyclic 
charging, remote feeding, fuel cells, hybrid power 
systems have been done. 



Solar Power Map 

Insola7on in kWh/m2/day 



Wind Power Map 

Wind power is available in east part of Indonesia 



BTS Power Consump7on 

•  Average total power consump7on is about 
4,000 Wa\ 

•  About 2,000 Wa\ is for air condi7oning 

•  About 1,500 Wa\ for telecommunica7on 
equipment 

•  The rest is for ligh7ng and monitoring 



Conven7onal BTS 



First Configura7on 

Opera7ng procedure is not changed 
Efficiency is low 



Second Configura7on 

Rec7fier opera7on must be changed 
Efficiency is high 



Microgrid Example  

•  Loca7on : Girisari, Bali island 
•  Average daily energy consump7on for 
telecommunica7on is 1,5kWx24h = 36 kWh 

•  Average wind speed is 5‐6 m/s 

•  Average sunshine hours is about 7‐8 hrs during 
dry season and 5‐6 hrs during rainy season 

•  Ba\ery backup 7me is 24 hours 



General Specifica7on 



Specifica7on of Wind Power 



Specifica7on of PV Module 



Measurement Results 



Measurement Results 



Energy Produced by PV, Wind & U7lity 



Data Analysis 

•  The selected loca7on has very good sunshine hours 
•  The average wind speed is too low but the speed varies 
widely 

•  Wind power cannot be relied for this purpose 
•  Afer one year of opera7on, there are almost no 
significant opera7ng problems. 

•  One significant problem is the broken of wind turbine 
because of very strong wind 

•  The opera7ng data will be used to adjust the design of 
the next projects 



General Experiences  

•  Indonesian telcom industries have installed more than 300 
microgrid power systems with various renewable resources 
such as solar, wind, microhydro, biodiesel, and fuel cell.  

•  Ba\ery is the most expensive and unreliable component in 
microgrid power systems. Because of vandalism problem, 
some7mes we have to install ba\ery under unfavorable 
condi7ons.  

•  At present, the contribu7on of wind energy is s7ll very 
small. 

•  Op7mizing the seing of state of charges of ba\ery 
•  Inves7ga7ng ba\ery performance under tropical condi7ons 



Telkomsel 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Powered 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PV 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MWp); 5 microhydro (64 kW); 7 fuelcell (22 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Conclusion 

•  Experience has shown that PV is more 
promising than wind power. 

•  Telcom companies have targeted to reduce 
the electrical energy consump7on by 20%.  

•  Telcom companies have targeted to replace 
2.5% of the BTSs into green BTSs. 

•  In some remote loca7ons, the green energy is 
obtained by using biodiesel. 



Thank You 


